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system 



(57) In a mobile communication system including 
SRNC and DRNC for controlling a plurality of base sta- 
tic n nnc mobile stations, a method for controlling power 
of TFCI field for DSCH if DSCH-associated DCH exists 
in h soft Handover situation includes determining wheth- 
er a Drtse station which transmits DSCH is a primary 
t>nsc station or not, number of base stations that trans- 
m ts 1 FCl 2 . where the TFCI 2 is information on the 
DSCH setting a power offset according to a result of the 
determination and transmitting the TFCI 2 using the set 
power o'fscl 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a power con- 
trol method of a mobile communication system, and in 
particular, to a method for controlling power of a Trans- 
port Format Combination Identifier (TFCI) for a Down- 
link Shared Channel (DSCH) based on existence of 
handovers, main base station, and reception of transmit 
power control (TPC) signals from base stations. 

Description of the Related Art 

[0002] FIG. 1 is a block diagram for illustrating soft 
handover between base stations located in the same ra- 
dio network controller (RNC) (Intra RNS, Inter Node B 
Soft handover) in a conventional wireless network 
[0003] As shown in FIG. 1 ; a serving RNC (SRNC) 
106, which located in a universal mobile telecommuni- 
cation system (UMTS) under a core network (CN) 101, 
controls dedicated radio resources assigned to a mobile 
station (UE) 110 in a serving radio network subsystem 
(SRNS)104. 

[0004] If the mobile station 1 1 0 moves from a service 
area of a base station 108 to a service area of another 
base station 109 : both base stations 108 and 109 de- 
modulate signals from the mobile station 110 and send 
the demodulated frames to the SRNC 106. The SRNC 
1 06 can select optimal one among the received frames. 
In this manner, the mobile station 110 can maintain a 
communication channel by communicating with two 
base stations 108 and 109. In this case, the SRNC 106 
and the base stations 108 and 109 is included in the 
SRNS 104. 

[0005] FIG. 2 is a block diagram illustrating a soft 
handover between two different radio network subsys- 
tems (RNSs) in another conventional wireless network. 
[0006] As shown in FIG. 2, the mobile station 110 is 
able to maintain a communication channel with two base 
stations 109 and 116 that are located in different RNSs 
during the soft handover when a serving radio network 
controller(SRNC) 106 and a drifting radio network con- 
troller(DRNC) 114 control a plurality of respective base 
stations 1 08, 1 09. 1 1 6 ? and 1 1 8. In this case, the SRNC 
1 06 controls dedicated radio resources assigned to the 
base stations 108 and 109 located in the DRNS 112, 
and the DRNC 114 provides radio resources to the mo- 
bile station 110 when it moves from the DRNS 104 to 
the DRNS 112. The SRNC 106 and the DRNC 114 is 
located in the SRNS 104 and DRNS 112. 
[0007] As described above, each of the RNCs 106 
and 114 includes a plurality of base stations, and the 
mobile station 110 simultaneously maintains communi- 
cations with the two base stations located within the re- 
spective RNSs 104 and 112. In this case, even though 



the handover occurs between two base stations, the 
mobile station always performs communication with at 
least two base stations. 

[0008] The third generation partnership project 
5 (3GPP) standard specifies a downlink shared channel 
(DSCH) for the burst data type. 

[0009] FIG. 3 shows a DSCH frame format. As shown 
in FIG. 3, the DSCH format has a length of 10ms and 
each frame can be used by different users assigned with 
10 a channelization code. 

[001 0] Also, the DSCH frame having a code indicating 
a predetermined data rate can be assigned to just one 
user at any time. Accordingly, a specific mobile station 
occupying the DSCH performs the power control by it- 
's self. 

[0011] Typically, the DSCH operates together with a 
Dedicated CHannel (DCH). That is, the mobile station 
that occupies the DSCH must have the DCH. The mo- 
bile station measures the power of DCH received from 

20 the base station and responsively generates and trans- 
mits a Transmit Power Control (TPC) signal to the base 
station such that the base station updates DCH power 
on the basis of the TPC. Also, the base station can up- 
date the DSCH power according to the updated DCH 

25 power. This kind of DCH operating with the DSCH is 
called as an associated DCH. 

[0012] FIG. 4 shows a DCH frame format. As shown 
in FIG. 4, the DCH frame length (T f ) is 10ms and the 
each frame consists of 15 time slots (slot#0-slot#14); 

30 Accordingly, the length o one time slot (T slot ) is 2560 
chips. Also, the DCH is related with alternately repeating 
dedicated physical data channels (DPDCHs) and dedi- 
cated physical control channels (DPCCHs). The 
DPCCH can include a TPC field (Nypc bit), TFCI field 

35 ( n tfci). and pilot field. The TFCI field includes the 
present channel information. For example, the TFCI 
field can indicate the data length and a coding type of 
the present frame. 

[0013] Through the DCH and DSCH, the user's data 

^o for one user are transmitted at the same time, a TFCI 
information (TFCI1) about the DCH and another TFCI 
information (TFCI2) about the DSCH are transmitted in 
the TFCI field at the same time. For this purpose, a TFCI 
field in one time slot can be divided into two halves for 

45 the TFCI1 and TFCI2. 

[0014] There are two methods for transmitting the 
TFCM and TFCI2. The first method is transmitting the 
TFCI1 and TFCI2 in one code word on the basis of sec- 
ond order Reed Muller coding. This method is called 

so Logical Split Mode. 

[0015] The second method is generating two code 
words for respective TFCI1 and TFCI2 on the basis of 
a first order Reed Muller coding and transmit the two 
code words after mixing them in bit. This method is 

55 called Hard Split Mode. In case where the DCH is trans- 
mitted by the base stations in different radio network 
controiiers, the second method is used for transmitting 
the TFCI2. in this case, the TFCI2 can be transmitted in 



3 



EP 1 207 711 A2 



4 



some part of the whole wireless link. That is, theTFCI2 
cannot be transmitted in the DCH of which radio network 
controller differ from the radio network controller that 
transmits the DSCH. Accordingly, in the Hard Split 
Mode, preferably different power controls should be 
used forTFCH and TFCI2. and also to control the DSCH 
power. 

[001 6] Typically, the DCH supports the soft handover, 
while the DSCH cannot support the soft handover. In the 
event that the DCH is in the soft handover state and the 
DSCH is transmitted from just one base station, it is re- 
quired to perform different power controls to the DCH 
and DSCH. That is, the DCH generates TPC signal by 
summing the power from the base station, however, the 
DSCH power control is impossible through the TPC sig- 
nal because the DSCH is transmitted from just one base 
station. For this reason, a particular power control dif- 
ferent from the conventional one is required for the 
DSCH. 

[0017] There are two methods for controlling the 
DSCH power control. The first is operating the SSDT 
only in the uplink. When the mobile station performs soft 
handover the mobile station measures the powers from 
every base stations using the SSDT to select one base 
station that transmits the strongest power as a primary 
base station, and responsively transmitting to the RNC 
through a physical signaling. In this case, only the pri- 
mary base station continues to transmit information and 
the non-primary base stations stop the transmissions. 
The operation in uplink means that the primary base sta- 
tion selection signal is transmitted in uplink, but there is 
no power on/off operation in downlink. 
[0018] In this case, the DSCH power control can be 
performed in two modes. When the base station trans- 
mitting the present DSCH is the primary base station, 
the DSCH is transmitted in a little stronger power than 
the standard power. This power can be varied according 
to the TPC generated according to the DCH. On the oth- 
er hand, if the base station is non-primary, then much 
higher power offset can be assigned. The power offset 
value can be highly set in order to receive the whole area 
of a cell. 

[0019] In the second method, the mobile station gen- 
erates TPC signals for both the DCH and DSCH and 
send them to the base station. However, in the second 
method there is a problem in which the mobile station 
must measure the DSCH power as well as the DCH. 
[0020] Now, the operation of power control in the 
downlink will be described in detail. Firstly, the mobile 
station measures a signal to interference ratio (SIR) of 
the DCH and compares the measured signal to the in- 
terference ratio (SIR est ) to a target signal to interference 
ratio (SIR target ). If SIR^ is greater than SIR^^, the 
mobile station transmits TPC signal of '0,' to the base 
station. On the other hand, if SIR^ is less than SIR large! , 
the mobile station transmits TPC signal of '1 .' Thus, the 
base station adjusts the DCH power on the basis of re- 
ceived TPC signal according to equation 1. 



Equation 1 
P(k) = P(k-1) + P tpc (k) 

5 

[0021] The present DCH power is obtained by sub- 
tracting or adding the power (P^k)) adjusted by the 
TPC signal from/to the previous power P(k-1). That is, 
Ptpc< k ) "s + ATPC when TPC est (k) is 1 , and P^k) is -AT- 
10 PC when when TPC es ,(k) is 0. That is, the DCH power 
is increased as much as ATPC when the measured 
SIR^t is less than the SIR^,^, the DCH power is de- 
creased as much as ATPC when the measured SIR^ 
is greater than the SIR^^t 
75 [0022] The power of TFCI field of DPCCH on the basis 
of the present DCH power P(k) cab be expressed as 
equation 2. 

20 Equation 2: 

P TFCi(k) = P(k) + P01 

where, the POI is a power offset between DPDCH 
25 and TFCI field. That is, the power of TFCI of the DPCCH 
is obtained by adding the power offset POI to the 
present DCH power. Accordingly, the conventional 
DSCH power control method can be adapted to the 
TFCI2 power control. The TFCI field belongs to the 
30 DPCCH such that the power control is performed in 
same manner. 

[0023] As described above, the TFCI field can be 
TFCI1 and TFCI2. However, in DSCH split mode TFCI 
performance can be degraded because the TFCI2(TFCI 

35 of the DSCH) may not be transmitted from all of the base 
stations. In other words, since the TFCI field contains 
information about the number of data bits and coding 
method of the present frame, the data in the wireless 
frame cannot be detected if the TFCI field is not accu- 

40 rately received. In this case, the information on a 
spreading factor or data length cannot be transmitted. 
[0024] On the other hand, during the soft handover of 
the mobile station, the power control is performed on the 
basis of the sum of power from all of the base stations 

45 that consist an active set. But, the TFCI2 is not transmit- 
ted from all of the base station but only to some of them. 
Accordingly, it is difficult to adjust the TFCI2 power to 
maintain at the predetermined quality. 
[0025] In the conventional power control system, the 

so power offset of the TFCI field can be performed only in 
the radio link setup and the DPCH power control is per- 
formed on the basis of the preset power offset. That is, 
since the power offset of the TFCI field for the DPCH is 
adjusted, it is impossible to assign another power if the 

55 channel environment or the active set topology has 
been changed. 

[0026] Furthermore, even if strong power has been 
assigned to maintain the quality of the TFCI field, this 
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results in waste of power since it does not adjust but fix 
the power level of the TFCI. 

[0027] Now. a method for signaling the power offset 
obtained as above. 

[0028] The communication protocols can be classi- 
fied into control plane (see FIG. 5) and user plane (see 
FIG. 6) protocols because typically the control signaling 
ior the system control and the end-user data are trans- 
m tied in different channels. The control plane protocol 
is a protocol being used in the wireless network among 
the UTMS protocols. As shown in FIG. 5, the control 
plane protocol consists of radio resource control (RRC), 
radio access network application part (RANAP), radio 
network subsystem application part (RNSAP) : and node 
B application part (NBAP). 

[0029] In FIG. 5, the RRC is used between the mobile 
suncn UE and RNC, the NBAP is used between the 
b«-.sc station Node B and the RNC as a lub interface pro- 
tocol the RNSAP is used between RNCs as a lur inter- 
f*,c protocol and the RANAP is used between the RNC 
*rd CN rts «in lu interface protocol. These radio network 
central plane protocols exist under a client-server envi- 
ronment A: the II interface, the UTRAN acts as a radio 
.icccst server and the CN acts as a client requiring ac- 
cent services to the UTRAN. Also, at the lub interface 
the b^so station and the RNC are a server and client, 
respectively and at the lur interface the DRNC and the 
SRNC rospocivery act as a server and client. These 
protocols enn include various control messages for the 
radio access bearer resources in the service areas be- 
tween the base stations and RNCs, and between CN 
ard RNCs 

(0030) Among the user plane protocols is a frame pro- 
tocol ( FP) for carrying UMTS user data frame. As shown 
m FiG 6 the FP consists of lub FP, lur FP, and lu user 
punc protocol (lu UP) using at respective interfaces. 
These protocols perform various control function and 
uplink and downlink data transmission. For example, 
among these functions are timing adjustment and syn- 
crrom/ation as in the asynchronous European CDMA. 
Also these protocols have a function of transmitting the 
OLtcr loop power control command to the mobile station. 
[0031] FIG. 7 shows control frames used in the user 
pune protocol for DCH in the 3GPP lur/lub interface. As 
srown in FIG. 7. there are ten kinds of control frames 
fo- outer loop power control, timing adjustment, DL syn- 
cr rom/rilion. UL synchronization, DL signaling for 
DSCH. DL node synchronization, UL node synchroniza- 
tion Rx timing deviation, radio interface parameter up- 
date, and timing advance. And each control frame is dis- 
tinguished 8 bit coding information. Among the control 
frames the radio interface parameter update is used for 
updating the 8 bit connection frame number (CFN), 5 bit 
transmit power control (TPC) power offset, and 1 bit 
downlink power control (DPC) mode information (see 
FIG 8) Also, the control frame format comprises 4 byte 
of payioad. 

[0032] The signaling using the control frame in the us- 



er plane has some advantages as the reaction is quicker 
than the signaling in the control plane and the size of 
the message is smaller. However, the signaling using 
the control frame in the user plane is unreliable. The 
5 control information transmitted from the control plane is 
called "control message," and the control information 
transmitted from the user plane is called "control frame." 
[0033] FIG. 9a to FIG. 9d are block diagrams for illus- 
trating channel connection states between the base sta- 
10 tions and the mobile station during the DSCH hard 
handover or an associated soft handover of DCH when 
the mobile station moves into a service area of new 
RNC. FIG. 9a shows a channel state before the soft 
handover of DCH associate d with the DSCH, and FIG. 
'5 9b shows the channel state during the soft handover of 
DCH associated with the DSCH and before the DSCH 
hard handover. FIG. 9c shows the DSCH hard hando- 
ver, and FIG. 9d shows the channel state after the soft 
handover of DCH associated with the DSCH. 
[0034] FIG. 10a and FIG. 10b are drawings of the con- 
ventional signaling procedures during in which the as- 
sociated DCH soft handover performs according to the 
movement of the mobile station (UE) without the DSCH 
hard handover as in the FIG. 9a and FIG. 9b. 
[0035] In the conventional signaling procedure, the 
power control to the TFCI in DSCH hard split mode, is 
not independently performed but the TFCI power offset 
on the basis of NBAP and RNSAP of control plane of 
initial radio link setup is always used regardless of the 
movement of the mobile statior- or the number of radio 
links for transmitting the TFCI2. 

[0036] Even though there have been many sugges- 
tions for performing TFCI power control in the DSCH 
hard split mode, any effective method compatible to the 
radio access network (RAN) interface standard of 3GPP 
have not been developed yet. 

[0037] Also, for the TFCI power control in the DSCH 
hard split mode, it is required to use the message trans- 
mission method between the Node B and RNC and be- 
tween RNCs as described above. Unfortunately, there 
is no guideline about power controlling message to the 
TFCI in the DSCH hard split mode and an operation pro- 
cedure thereof. As a result, there are confusions in de- 
veloping 3GPP asynchronous system and terminal us- 
ing the TFCI power control in the DSCH hard split mode 
based on conventional technology. 

SUMMARY OF THE INVENTION 

[0038] The present invention has been made in an ef- 
fort to solve the above problems of the prior art. 
[0039] It is an object of the present invention to pro- 
vide a control method of increasing reliability of the con- 
trol information for a downlink shared channel by adding 
additional control signal. 

[0040] Still, it is another object of the present invention 
to provide a method controlling transmitting power of 
control information of a downlink shared channel, when 
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additional control signal is not available. 
[0041 ] Still, it is another object of the present invention 
to provide a power control method using the TFCI for 
the DSCH according to the number of radio links, the 
number of base stations which send, TFCI2, and the 
handover situation. 

[0042] Still, it is another object of the present invention 
to provide a signaling method for send a power offset 
set according to the power control method to a control 
plane and user plane. 

[0043] To achieve the above object, in a wireless com- 
munication system in which a first base station transmits 
data to a plurality of mobile stations through one com- 
munication channel and transmits control information of 
the communication channel via at least one control 
channel, transmitting the control information of the 
downlink shared channel of the first base station to the 
mobile station by a second base station, if the mobile 
stalion and the second base station are under 
communication , and the second base station transmits 
data to a plurality of mobile stations via it's own downlink 
shared channel and transmits the control information of 
the downlink shared channel of the second base station 
via a control channel. 

[0044] According to the method, the control informa- 
tion is transmitted from the first base station to the sec- 
ond base station and the transmission of the control in- 
formation is conducted between the first RNC that con- 
trols the first base station and the second RNC that con- 
trols the second base station. Herein, the first RNC 
transmits the control information using control frame of 
user plane or control message of control plane. 
[0045] According to another embodiment of the 
present invention, in a wireless communication system 
in which a first base station transmits data to a plurality 
of mobile stations through one communication channel 
and transmits control information to a communication 
channel via control channel, a method controlling trans- 
mitting power of control information of downlink shared 
channel to a mobile station, by increasing the transmis- 
sion power of the channel including the control informa- 
tion that the first base station transmits, if the mobile sta- 
tion and a second base station are under communica- 
tion, and the second base station does not transmit the 
control information of the downlink shared channel of 
the first base station to the mobile station. 
[0046] According lo the method, if the second base 
station is one of the active base station for handover, 
the increase of transmission power depends on a ratio 
of the number of the active base station that does not 
transmit the control information to the number of the 
whole active base station. 

[0047] Also, the first RNC decides the transmission 
status of the control information and transmits the con- 
trol information to the first base station. 
[0048] According to the method, if the second base 
station is one of the active base station for handover, 
the channel including the control information that the 



8 

third base station transmits by increasing the transmis- 
sion power to a predetermined level is transmitted, if the 
communication is conducted between one of the mobile 
stations and the third base station through the control 
5 channel., and the third base station transmits the control 
information of the communication channel of the first 
. base station to the mobile station. 

BRIEF DESCRIPTION OF THE DRAWINGS 

w 

[0049] The accompanying drawings, which are incor- 
porated in and constitute a part of the specification, il- 
lustrate an embodiment of the invention, and together 
with the description, serve to explain the principles of 
is the invention. 

FIG. 1 is a block diagram illustrating a radio access 
network during a soft handover between two base 
stations under control of one RNC; 
FIG. 2 is a block diagram illustrating a radio access 
network during a soft handover between the base 
stations respectively controlled by different RNC; 
FIG. 3 is a block diagram showing a DSCH format; 
FIG. 4 is a block diagram showing a DCH format; 
FIG. 5 is block diagram showing a control plane pro- 
tocol stack used in a UMTS radio network; 
FIG. 6 shows user plane protocol stack using in a 
UMTS radio network; 

FIG. 7 is a table showing control frames used in the 
user plane protocol for DCH at an lur/lub interface 
of the 3GPP standard; 

FIG. 8 is a table showing a conventional Radio In- 
terface Parameter Update control frame format; 
FIG. 9a to FIG. 9d are block diagrams for illustrating 
channel establishments between a mobile station 
and base stations according to a DSCH hard hando- 
ver and an associated DCH soft handover while a 
mobile station moves from one service area to an- 
other under control of different RNC; 
FIG. 10a and FIG. 10b are drawings for illustrating 
conventional signaling procedures of respective as- 
sociated DCH soft handover and DSCH without a 
hard handover as in FIG. 9a and FIG. 9b; 
FIG. 11 is a table for illustrating data structures of a 
DPDCH and DPCCH; 

FIG. 1 2 shows a control frame format for a modified 
Radio Interface Parameter Update according to a 
first embodiment of the present invention; 
FIG. 13 shows a newly added control frame format 
for a DSCH TFCI power control according to the first 
embodiment of the present invention; 
FIG. 14a to FIG. 14d are drawings for illustrating a 
signaling procedure according to the first embodi- 
ment of the present invention; 
FIG. 15a to FIG. 15d are drawings for illustrating 
another signaling procedure according to the first 
embodiment of the present invention; 
FIG. 16a to FIG. 16d are drawings for illustrating 
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another signaling procedure according to the first 
embodiment of the present invention; 
FIG. 17a to FIG. 17e are block diagrams for illus- 
trating a DSCH-associated DCH soft handover and 
a DSCH hard handover according to the movement 
of the mobile station; 

FIG 18a and FIG. 18b are drawings for illustrating 
conventional signaling procedures in the states of 
FIG. 9a and FIG. 9b; 

FIG 1 9 shows a control frame format for a modified 
Radio Interface Parameter Update according to a 
second embodiment of the present invention; 
FIG. 20 shows a newly added control frame format 
for a DSCH TFCI power control according to the 
second embodiment of the present invention; 
FIG. 21a to FIG. 21 e are drawings for illustrating a 
signaling procedure according to the second em- 
bodiment of the present invention; 
FIG 22a to FIG. 22e are drawings for illustrating 
another signaling procedure according to the sec- 
ond embodiment of the present invention; 
FIG 23a to FIG. 23e are drawings for illustrating 
another signaling procedure according to the sec- 
ond embodiment of the present invention; 
FIG. 24 shows a control frame format for a modified 
Radio Interface Parameter Update according to a 
third embodiment of the present invention; 
FIG 25 shows a newly added control frame format 
for a DSCH TFCI power control according to the 
third embodiment of the present invention; 
FIG. 26a to FIG. 26e are drawings for illustrating a 
signaling procedure according to the third embodi- 
ment of the present invention; 
FIG. 27a to FIG. 27e are drawings for illustrating 
another signaling procedure according to the third 
embodiment of the present invention; 
FIG 28a to FIG. 28e are drawings for illustrating 
another signaling procedure according to the third 
embodiment of the present invention; 
FIG. 29 shows a control frame format modified from 
the Radio Interface Parameter Update of the first 
and second embodiments of the present invention; 
and 

FIG. 30 shows a newly added control frame format 
for the first and second embodiments of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0050] A preferred embodiment of the present inven- 
tion will be described hereinafter with reference to the 
accompanying drawings. 

[0051] Typically, a downlink power control is per- 
formed by controlling the DPCCH and DPDCH powers 
at the same time. The DPCCH and DPDCH powers are 
adjusted so as to be identical to each other in strength 
and t^ir relative ratio does not change. 



[0052] However, when the DSCH-associated DCH is 
in the soft handover, a different type of power control is 
needed. That is, the TFCI field which includes TFCI2 
should be controlled by other type of power control in 

5 order to maintain the TFCI field reception quality. 

[0053] The base station transmitting the DSCH surely 
transmits the TFCI2, but other base stations that do not 
send the DSCH may or may not send the TFCI2. 
[0054] The present invention relates to TFCI power 

10 control method for the DSCH for performing the power 
control corresponding to the number of radio links, the 
number of base stations which send TFCI2, and the 
handover situation and a signaling method for transmit- 
ting power offset set on the basis of the power control 

*5 method. In the present invention, two different methods 
for the TFCI power control for DSCH that are effective 
in the handover of 3GPP system are being considered. 
[0055] In the first method, the TFCI2 is transmitted 
from only the base station that transmits the DSCH 

20 (Case 1 ) , and in the second method TFCI2 is transmitted 
from several base stations (Case 2). 
[0056] In the first method, the TFCI2 is transmitted 
from the base station that transmits the DSCH. 
[0057] In this case, since only the TFCI2 power trans- 

25 mitted from one base station is adjusted without consid- 
ering an active set topology, the enough power can be 
assigned thereto. 

[0058] In the first method, theTFCI2 power is adjusted 
based on whether or not the mobile station (UE) is in a 

30 handover mode. That is, the transmission is performed 
in a predetermined power level when the mobile station 
is in the handover mode, and the transmission is per- 
formed at the relatively lower power level during the or- 
dinary times. In this case the TFCI field power offset as 

35 a new signaling is set by higher layer information, and 
the TFCI field power offset value can be changed. 
[0059] In the second method, the TFCI field is as- 
signed with power in different levels according to the 
mode of the mobile station. 

40 [0060] As shown in FIG. 4, even though the power ad- 
justment to the DPCCH and DPDCH of other parts ex- 
cept for the TFCI field can be performed using the con- 
ventional power control method, different power con- 
trols are adapted for the TFCI field according to the 

45 mode of mobile station. 

[0061 ] The mobile station (U E) operates the SSDT for 
the uplink, measures the power level from the base sta- 
tions, and selects the base station having the highest 
power level as a primary base station. If the selected 

50 primary base station is the one which transmits the 
DSCH, then the TFCI2 power control is performed with 
other fields of the DPCCH in the same manner. Other- 
wise, the TFCI2 having a predetermined power level can 
be transmitted from the base station to the mobile sta- 

55 tion. The TFCI2 power can be expressed through the 
following equation 3 and 4. 

[0062] Equation 3: In case where the primary base 
station transmits DSCH. 
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PtfciM = p ( k ) + p ° 1 + p P 

[0063] Equation 4: in case the primary base station 
does not transmits DSCH. 

p TFCi( k )^ Pn P 

where, Pp is a parameter for the transmission in 
higher power level than that of the standard TFCI field 
power, and Pnp is a parameter for performing transmis- 
sion in a predetermined power level when the base sta- 
tion is not the primary base station and the mobile sta- 
tion is in the state of handover. P(k) is the present DCH 
power, and P01 is the power offset between the DPDCH 
and the TFCI field. 

[0064] As shown in equations 3 and 4, the TFCI2 is 
transmitted in much higher power level when the base 
station is the non -primary base station. 
[0065] If the SSDT mode is not operated, the TFCI2 
can be transmitted in a predetermined power level by 
sotting the base station which transmits the DSCH as 
the non-primary base station regardless of the existence 
of the primary base station. Through the same manner 
as the first method, by setting the TFCI field power offset 
as a new signaling to the primary/n on -primary cell and 
changing the TFCI field offset value, the TFCI2 power 
control can be performed in this type of case. 
[0066] As for the TFCI2 power setting, the power can 
be assigned as the followings according to whether the 
base station is primary one or not. 
[0067] In the event that the base station which trans- 
mits the DSCH is a primary base station, the TFCI field 
power for the DSCH can be expressed through equation 
5. 

Equation 5: P TFci< k ) = p ( k ) + P P 

[0068] Also, in case where the base station which 
transmits the DSCH is a non-primary base station, the 
TFCI field power for the DSCH can be expressed as 
equation 6. 

Equation 6: PtfciOO = p ( k ) + Pnp, 

where, Pp is the power offset when the base sta- 
tion which transmits the DSCH is the primary base sta- 
tion, whereas Pnp is the power offset when the base 
station which transmits the DSCH is the non-primary 
station. 

[0069] If the base station which transmits the DSCH 
is the non-primary base station, then the transmission 
can be performed by setting the Pnp higher in consid- 
eration with the boundary of cells. Or, the TFCI field can 
be transmitted at the maximum level if the Pnp value is 



set at higher than power that can be assigned to the TF- 
CI field for the DSCH. 

[0070] In the third method, the power controls of the 
DSCH and DCH are performed by different TPC mes- 
5 sages. 

[0071] The mobile station (UE) separately generates 
a transmission power control (TPC1 ) for the DSCH ex- 
cept for the TFCI field and a transmission power control 
(TPC2) for the DSCH. For this reason, the mobile station 
10 (UE) measures two kinds of powers. That is the mobile 
station power of the DCH except for the TFCI field and 
DSCH power. Firstly, the mobile station measures SIR 
using a pilot signal of the DPCCH in order to generate 
a TPC message for the DCH. Also, the mobile station 
uses the DSCH for measuring the DSCH power. In case 
of using DSCH, the SIR can be easily measured since 
the transmission is continuously performed with strong 
power. However, there are frames that do not carry the 
DSCH such that it is difficult to measure the SIR. Even 
though the TFCI2 occupies a little portion of a slot, the 
SIR can be measure in every frame because the TFCI2 
is continuously transmitted. Accordingly, the TPC mes- 
sage to the DSCH can be generated by measuring pow- 
er of the TFCI2. 

[0072] The DCH power except for the TFCI field can 
be expressed as follow equation 7. 

Equation 7: P1 (k) = P1 (k-1 ) + P TPC1 (k) 

[0073] In equation 7, the present power (P1 (k)) of the 
DCH except for the TFCI field can be obtained by adding 
or subtracting the power (P-ppc-iM) adjusted by the 
TPC1 to or from the previous power (P1 (k-1)). That is, 
the P T pci( k ) becomes +ATPC when the TPC1 est (k) is 
1, and Prpci( k ) becomes -ATPC when the TPC1 est (k) 
is 0. In more detail, if the measured signal to interference 
ratio (SIR est ) is less than the target signal to interference 
ratio (SIR^get), then the power of the DCH except for 
the TFCI is increased as much as +ATPC. On the other 
hand, if the SIR est is greater than the SIR target , then the 
power of the DCH except for the TFCI is decreased as 
much as +ATPC. 

[0074] The DSCH power can be expressed as follow- 
ing equation 8. 

Equation 8: P2(k) = P2(k-1) + P-p^W 

[0075] In equation 8, the present power (P2(k)) of the 
DSCH is obtained by adding or subtracting the adjusted 
power (Pxpc(k)) to or from the previous set power (P2 
(k-1)). That is, the Pypc2( k ) becomes +ATPC when the 
TPC2 est (k) is 1 , the PypcaM becomes -ATPC when the 
TPC2 esl (k) is 0. In more detail, if the measured signal to 
interference ratio (SIR est ) is less than the target signal 
to interference ratio (SIR^^), then the power of the 
power of theTFCI2 is increased as much as +ATPC. On 
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the other hand, if the SIR est is greater than the SIR target , 
then the power of the TFCI2 is decreased as much as 
+ATPC. 

[0076] Accordingly, the power of the TFCI2 on the ba- 
sis of the DSCH can be expressed as following equation 

9. 

Equation 9: P-rFClM = P2 ( k ) + p ° 1 

where, POI is a power offset between the DPDCH 
and TFCI field. 

[0077] As shown in equation 9 , the power of the TFCI2 
is obtained by add ing the power offset to the DSCH pow- 
er. 

[0078] When the powers of the TFCI2 and TFCI1 are 
separately controlled, real and imaginary part signals of 
one symbol have respective powers in different levels. 
This is exemplary generated when two bits are assigned 
to the TFCI field (see FIG. 1 1 ). If whole of the TFIC filed 
is adjusted into the DSCH power (P2), the above prob- 
lem can be resolved. That is, the TFCI1 and TFCI2 are 
included in the TFCI field of the DCH such that two kinds 
of information arc transmitted with one symbol. In this 
case, the TFCI field including two TFCI bits is adjusted 
according to the transmission power control (TPC2) 
message generated forTFCI2 power control. 
[0079] While, the TFCI2 power can be adjusted by a 
separate control signal other that the TCP message. If 
the power control to the DSCH is performed by trans- 
mitting the measured SIR or cyclic redundancy check 
(CRC) from the mobile station to the base station, the 
TFCI2 power control can be performed by working to- 
gether with the DSCH power control. 
[0080] In case where the base station transmits the 
DSCH, both the above-explained first and second meth- 
ods can be adapted regardless of whether or not the 
handover of the mobile station exists. That is, regardless 
whether or not the handover of the mobile station exists, 
the two methods assigning power to the TFCI2 in differ- 
ent power levels according to the selected mode of the 
mobile and assigning power to the TFCI2 in different lev- 
els according to the TPC messages generated on the 
basis of the DSCH and DCH are adopted. 
[0081 ] Also, the power offset can be differently set de- 
pending on whetherthe base station which transmits the 
DSCH is primary or non-primary base station. 
[0082] (Case 2) The TFCI2s are transmitted from a 
plurality of base stations. 

[0083] The power of the TFCI field is adjusted accord- 
ing to the conditions of the base stations, in the present 
active set, that transmit the TFCI2. In this case, the sys- 
tem should be reset if the active set topology is changed. 
Accordingly, when the TFCI2s are transmitted from a 
plurality of base stations in the active set, the power of 
each TFCI field can be controlled using the power offset 
that has been differently assigned according to a ratio 
of the base stations that transmit the TFCI2 fields to all 



the base stations in the active set. The assignment of 
the power offset is performed in consideration with a di- 
versity gain and power control gain. 
[0084] For example, if the number of base stations 
5 that transmit the TFCI1 are ten and the number of base 
stations among those ten base stations that also trans- 
mit the TFCI2 are three, then the present power offset 
is calculated by adding the 7/10 of the previous power 
offset to the previous power offset. Also, if the number 
10 of the base stations that transmit the TFCI2 are five, the 
present power offset is obtained by adding 5/1 0 of the 
previous power offset to the previous power offset. 
[0085] In this manner, if the number of the base sta- 
tions that transmit the TFCI increases, the power offset 
15 of the TFCI2 decreases inversely proportional to the 
number of the base stations, and if the number of the 
base stations that transmit the TFCI decreases, the 
power offset of the TFCI2 increases. 
[0086] Now, the methods for signaling the information 
related to controlling the power of the TFCI2 will be ex- 
plained. Generally, these methods use protocols such 
as the NBAP and RNSAP for indicating the power con- 
trol type for the TFCI2. For this reason, control informa- 
tion called 'TFCI power control indicator" (TFCI PC In- 
dicator) is added to the radio link setup request and the 
radio link reconfiguration prepare messages. In case the 
TFCI PC Indicator of the DSCH TFCI is "on" state it in- 
dicates that the DSCH TFCI power control to radio links 
that are newly set or reset is being operated, and if the 
TFCI PC indicator is in "off ' state the DSCH TFCI power 
control is not being performed. 

[0087] Now, the signaling methods according to the 
preferred embodiments of the present invention will be 
described hereinafter. 

< Embodiment 1 > 

[0088] This relates to signaling procedure of the TFCI 
power offset for the DPCCHs that transmit the TFCI2 
when the soft handover is performed between RNC that 
includes a base station in which the DCH transmits the 
DSCH and another RNC. 

[0089] As the first method (Method-1 a), a new type of 
control frame to which a new field is added to the user 
plane for carrying the TFCI power offset value used for 
the DPCCHs which transmits the TFCI2 values when 
the associated DCH soft handover is performed. In case 
the R99/R4's general TFCI power offset value should be 
signaled afterthe handover, a general TFCI power offset 
value could be carried by the corresponding field. 
[0090] To carry the TFCI power offset value, new 
fields for TFCI power control can be added to the con- 
ventional Radio Interface Parameter Update frame of 
FIG. 8 as the first procedure, or another control frame 
for the TFCI power control can be created in the DSCH 
hard split mode as the second procedure. In these cas- 
es, a requirement is the information about theTFCI pow- 
er offset generally adapted for the DCH and the TFCI 
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power offset adapted to the DPCCHs that transmit the 
TFCI2 during the soft handover of the associated DCH. 
The newly added power offset parameter must be up- 
dated by a newly calculated value, when the number of 
the links belonged to the active set is changed, or the 5 
number of the links through which the TFCI2s are trans- 
mitted is changed according to the change of the radio 
link configuration by the handover. In this method, the 
R99/R4's general TFCI power offset value is carried by 
the corresponding field when the general TFCI power 10 
offset value should be used after the handover. Now the 
method can be explained in two respective procedures. 
[0091] According to the first procedure, a Radio Inter- 
face Parameter Update control frame format (see FIG 
12) modified from the conventional one (see FIG. 8) is 15 
used. In this new control frame, the third bit of Radio 
Interface Parameter Update flags field indicates wheth- 
er or not the TFCI power offset (TFCI PO) exists in the 
fifth byte thereof. In this first procedure, the R99/R4's 
general TFCI power offset value is carried in the corre- 20 
sponding field when the general TFCI power offset 
should be used after the handover. 
[0092] According to the second procedure, a new 
control frame format is created for informing the TFCI 
power offset value in the DSCH Hard split mode (see 25 
FIG. 13). The TFCI power offset value can be informed 
using this new control frame in the new control frame. 
[0093] In FIG. 12 and FIG. 13, the length of the field 
for the TFCI power offset is seven bits, however, the 
maximum length is eight bits long. In case of using the 30 
seven bit TFCI power offset, a range of the offset range 
can be expanded from 0 to 31 .75dB if the offsets gran- 
ularity is 0.25dB. 

[0094] In more detail, the Radio Interface Parameter 
Update frame format of FIG. 12 comprises 2 bytes of 35 
Radio Interface Parameter Update flags field; 1 byte of 
CFN field; 1 byte having 5 bits of TP C power offset (TPC 
PO) field, 1 bit of DPC mode field, and 6-7 bits of spare 
field, and 1 byte consisting of at least 7 bits of TFCI pow- 
er offset (TFCI PO) field and spare field, in 5 bytes of 40 
frame payload. On the other hand, the Radio Interface 
Parameter Update frame format of FIG. 13 comprises 1 
byte of Enhanced DSCH TFCI power control flags field 
and 1 byte having at least 7 bits of TFCI power offset 
(TFCI PO) field, in 2 bytes of frame payload. *5 
[0095] To compare the signaling procedures accord- 
ing to the first embodiment of the present invention with 
the conventional signaling procedure, the procedures 
will be explained with the situations of FIG. 9a - FIG. 
9d where the DSCH-associated DCH soft handover and so 
DSCH hard handover are executed according to the 
movement of the mobile station. 

[0096] FIG. 14a to FIG. 14d shows the first signaling 
procedure of the first method according to the first em- 
bodiment of the present invention. 55 
[0097] As shown in FIG. 14a to FIG. 14d, the TFCI 
power offset is informed using the control frame of the 
user plane (see FIG . 1 2) when the topology of the active 



set is changed by addition or deletion of the radio links 
or the number of the radio links that transmit the TFCI2 
are changed. The procedures shown in FIG. 14a - FIG. 
14d corresponds to the situations of FIG. 9a - FIG. 9d. 
A radio link setup is performed between a SRNC and a 
base station in FIG. 14a, the SRNC transmits the Radio 
Interface Parameter Update control frames including 
the TFCI POs to its control base station and the DRNC, 
and the DRNC transmits the Radio Interface Parameter 
Update control frames including the TFCI Pos to its con- 
trol base station after the radio link set up stage in FIG. 
14b. The SRNC transmits the Radio Interface Parame- 
ter Update control frames including the TFCI POs to its 
control base station and the DRNC, and the DRNC 
transmits the Radio Interface Parameter Update control 
frames including the TFCI POs to its control base station 
in FIG. 14c. The SRNC transmits the Radio Interface 
Parameter Update control frames including the TFCI 
POs to the DRNC, and the DRNC transmits the Radio 
Interface Parameter Update control frames including 
the TFCI PO and power information to its control base 
station in FIG. 14c. 

[0098] FIG. 16a to FIG. 15d shows the second sign- 
aling procedure of the first method according to the first 
embodiment of the present invention. This procedure is 
similar to that of FIG. 14a to FIG. 14d except that the 
Radio Interface Parameter Update control frame is re- 
placed by another control frame called by "DSCH TFCI 
power control" (see FIG. 13) only for the TFCI power 
control. 

[0099] On the other hand, in the second method 
(Method-1 b), an additional parameter is provided to the 
TFCI power offset value adapted to the DPCCHs that 
transmit the TFCI2 during the handover of the DSCH 
associated with the messages used in the NBAP and 
RNSAP for TFCI power control in the control plane. 
[0100] FIG. 16a to FIG. 16d shows the signaling pro- 
cedure of the second method according to the first em- 
bodiment of the present invention. 
[0101] As shown in FIG. 16a to FIG. 16d, the TFCI 
power offset value (TFCIPO) adapted to the DPCCHs 
that transmit the TFCI2 during the DCH soft handover 
is also carried within the Radio Link Reconfiguration 
Prepare, Radio Link Reconfiguration Ready, and Radio 
Link Reconfiguration Commit messages of the NBAP or 
RNSAP according to the status of the radio links, instead 
of just being informed only during the Radio link setup. 
In the second method, the R99/R4's general TFCI power 
offset value can be carried in the corresponding field in 
case the general TFCI power offset value should be 
used after the handover. 

< Embodiment 2 > 

[01 02] This relates to signaling procedure of the TFCI 
power offset of all the DPCCHs that transmit the TFCI2 
according to whether the base station is in the primary 
or non-primary cell on the basis of the SSDT signaling 
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information during the handover. 

[0103] FIG. 17a to FIG. 17e are block diagrams for 
illustrating a DSCH-associated DCH soft handover and 
a DSCH hard handover according to the movement of 
the mobile station. 

[0104] FIG. 1 7a shows a situation before the DSCH- 
associated DCH soft handover is performed and FIG. 
17b shows a situation during the DSCH-associated 
DCH soft handover between the RNCs and before the 
DSCH hard handover is performed. And also, FIG. 17c 
shows a situation while both the DSCH hard handover 
and the DCH soft handover are performed between the 
RNCs, FIG. 17d shows a situation during the DSCH 
hard handover between the RNCs, and FIG. 1 7e shows 
a situation after the DSCH-associated DCH soft hando- 
ver ends. 

[0105] FIG. 18a and FIG. 18b shows a conventional 
signaling procedure in the situations of FIG. 1 7a to FIG. 
17c. As shown in FIG. 18a and FIG. 18b, there is no 
separate TFCI power offset signaling for the DPCCH be- 
longed to the primary cell among the DPCCHs that 
transmit the TFCI2 and the DPCCH belonged to the non- 
primary cell among the DPCCHs that transmit the TFCI2 
during the associated DCH soft handover, even though 
SSDT-support equipments are used. Since the TFCI 
power offset information is transmitted only when the ra- 
dio link is set up, it is transmitted only in the situations 
of FIG. 17a and FIG. 17c such that it is impossible to set 
an appropriate TFCI power offset value according to the 
movement of the mobile station or the number of the 
radio links which transmit the TFCI2. 
[0106] In the first method (Method-2a) of the second 
embodiment, a control frame having a newly created 
field for containing information about theTFCI power off- 
sets adapted to the DPCCH belonged to the primary cell 
among the DPCCHs that transmit the TFCI2 value dur- 
ing the associated DCH soft handoverfortheTFCI pow- 
er control and adapted to the DPCCH belonged to the 
non-primary cell among the DPCCHs that transmit 
TFCI2 value during the associated DCH soft handover. 
This first method of the second embodiment is similar 
to the first method of the first embodiment. However, 
since the control information to be added and the situa- 
tions requiring the information differ from those of the 
first method of the first embodiment, the procedure or 
format of the control frame also must be modified. To 
carry the TFCI power offset value, new fields for TFCI 
power control is added to the Radio Interface Parameter 
Update control frame of FIG. 7 as the first procedure, or 
another control frame for the TFCI power control can be 
created in the DSCH hard split mode as the second pro- 
cedure. In these cases, the required information are 
about the TFCI power offset (TFCI PO_primary) value 
adapted for the DPCCHs belonged to the primary cell 
among the DPCCHs that transmit theTFCI2 and theTF- 
CI power offset (TFCI PO_non -primary) value adapted 
to the DPCCH belonged to the non-primary cell among 
the DPCCHs that transmit the associated DCH soft 



handover. These values are used in different situations 
according to the change of the link configuration by the 
handover. The TFCI power offset value should be up- 
dated by recalculation according the newly suggested 
5 method when the number of the links in the active set 
or the number of the links for transmitting the TFCI2. 
Now the method can be explained in two respective pro- 
cedures. 

[0107] FIG. 19 shows the control frame format for a 
10 modified Radio Interface Parameter Update according 
to thefirst procedure. In FIG. 19, the third bit of the Radio 
Interface Parameter Update flags indicates whether or 
not the TFCI PO value is contained in the fifth byte, the 
fourth bit indicates whether or not the TFCI PO_primary 
is is contained in the sixth byte, and the fifth bit indicates 
whether or not the TFCI PO_non_primary is contained 
in the seventh byte. 

[0108] FIG. 20 shows the control frame format newly 
created for indicating the TFCI power offset in the DSCH 

20 hard split mode according to the second procedure. The 
TFCI power offset value can be shown using the new 
control frame in the DSCH hard split mode. As shown 
FIG. 20, the control frame format comprises 1 byte of 
DSCH TFCI power control flags field, 1 byte having at 

25 least 7 bits of TFCI poweroffset (TFCI PO_primary) field 
adapted to the DPCCH belonged to the primary cell 
among the DPCCHs that transmit the TFCI2 value dur- 
ing the associated DCH soft handover and a TFCI power 
offset (TFCI PO_non_primary) field adapted to the 

30 DPCCH belonged to the non-primary cell among the 
DPCCHs that transmit the TFCI2 during the associated 
DCH soft handover, in 4 bytes of the frame payload. 
[0109] In FIG. 1 9 and FIG. 20, even though the length 
of theTFCI power offset field is 7 bits, however, the max- 

35 imum length is 8 bits long. In case of using the 7 bit TFCI 
power offset, a range of the offset range can be expand- 
ed from 0 to 31 .75dB if the offsets granularity is 0.25dB. 
[0110] FIG. 21a to FIG. 21 e shows the first signaling 
procedure of the first method according to the second 

40 embodiment of the present invention in the situations of 
FIG. 17a ~ FIG. 17e. In FIG. 18a and FIG. 18b, theTFCI 
power offset informed using the NBAP and RNSAP 
messages of the control plane in the radio link setup is 
used regardless of the movement of the mobile station 

45 (u E) or the change of the number of radio links. Also, to 
transmit the TFIC power offset between the RNC and 
the base station or between RNCs, only the NBAP and 
RNSAP messages are used. That is, there is no method 
for informing the TFCI power offset to the control frame 

so of the user plane. Otherwise, in FIG. 21b to FIG. 21 e, 
appropriate TFCI power offset can be informed using the 
control frame (see FIG. 19) of the user plane when the 
topology of the active set is changed by addition or de- 
letion of the radio links or the number of the radio links 

55 that transmit the TFCI 2 is changed. 

[0111] FIG. 22a to FIG. 22e shows the second sign- 
aling procedure of the first method according to the sec- 
ond embodiment of the present invention in the situa- 
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tions of FIG. 17a — FIG. 17e. In this case, the Radio 
Interface Parameter Update control frame is replaced 
by a control frame called by "DSCH TFCI Power Con- 
trol" (see FIG. 20) only for the TFCI power control. 
[0112] In the second method (Method-2b) of the sec- 
ond embodiment, an additional parameter for the TFCI 
power offset values adapted to the DPCCH belonged to 
the primary cell among the DPCCH that transmit the 
TFCI2 value and the DPCCH belonged to the non-pri- 
mary cell among the DPCCH that transmit the TFCI2 
during the associated DCH soft handover. In this meth- 
od, the R99/R4's general TFIC power offset value can 
be carried in the corresponding field when the general 
TFCI power offset should be used after the handover. 
[01 13] FIG. 23a to FIG. 23e shows the signaling pro- 
cedure for adjusting the TFCI power offset using the 
second method of the second embodiment in situations 
of the FIG. 17a~Fig. 17e. 

[0114] As shown in FIG. 23a to FIG. 23e, the TFCI 
power offset value (TFCI PO_primary) of the DPPCH 
belonged to the primary cell among the DPCCHs that 
transmit the TFCI2 and the TFCI power offset (TFCI 
PO_non_primary) for the DPCCH belonged to the non- 
primary among the DPCCHs that transmit the TFCI2 
during the associated DHC soft handover are carried in 
the Radio Link Reconfiguration Prepare, Radio Link 
Reconfiguration Ready, and Radio Link Reconfiguration 
Commit messages of the NBAP or RNSAP according to 
the status of the radio links, but being informed only at 
the Radio link setup. In this case, the R99/R4's general 
TFCI power offset value can be carried in the corre- 
sponding field when the general TFCI power offset value 
should be used after the handover. 

< Embodiment 3 > 

[0115] This relates to signaling procedure informing 
the TFCI power offset of DPCCHs in the cell that trans- 
mit Uplink SSDT information during the handover based 
on whether the cell is primary or non-primary. 
[0116] Referring to FIG. 18a and 18b, the convention- 
al signaling procedure does not have different signals 
for informing the TFCI power offset corresponding to 
whether the base station that transmits the DSCH is pri- 
mary or non-primary, although equipment supporting 
the SSDT is used. 

[0117] The TFCI power offset information is transmit- 
ted only in the radio link setup in the FIG. 18a and FIG. 
18b corresponding to the FIG. 17a and FIG. 17c when 
the conventional power control scheme is used. Accord- 
ingly, it is impossible to set an appropriate TFCI power 
offset when the cell is changed from the primary to non- 
primary one and vice versa according to the change of 
status of the radio links in the conventional procedure. 
[01 18] In the first method (Method-3a), when the as- 
sociated DCH soft handover is performed for the TFCI 
power control in the user plane, a new type of control 
frame to which a new field is added for carrying the TFCI 



power offset value adapted if the ceil, which transmit the 
DSCH , among the D PCCHs of the cells that transmit the 
TFCI2 is the primary cell, and the information about the 
cells of the TFCI power offset value adapted in case that 
5 the cell, which does not transmit the DSCH, among the 
DPCCHs of the cells which transmit the TFCI2 is non- 
primary cell. The first method is similar to the first meth- 
od of the second embodiment. However, the information 
to be added and the situations requiring this information 
10 differ from the first method of the second embodiment 
such that the procedure and control frame format also 
is modified. 

[0119] To carry the power offset value, new fields for 
the TFCI power control can be added to the conventional 
Radio Interface Parameter Update frame of FIG. 7 as 
the first procedure, or another control frame for the TFCI 
power control can be created in the DSCH hard split 
mode as the second procedure. In these cases, it is re- 
quired to obtain the information about the TFCI power 
offset (TFCI PO_primary) value adapted when the cell 
which transmits the DSHC is the primary cell among the 
DPCCHs in the cells that transmit the TFCI2 value dur- 
ing the associated DCH soft handover, and the TFCI 
power (TFCI PO_non_primary) value adapted in case 
that the cell that transmits the DSCH among the 
DPCCHs of the cells that transmit the TFCI2 value is 
non-primary during the associated DCH soft handover. 
These values are used in different situations according 
to the change of the link by the handover. That is, the 
values should be updated according to the suggested 
method by recalculation in case where the number of 
the links changes in the active set or the number of the 
links changes for transmitting the TFCI2. In the third em- 
bodiment, the R99/R4's general TFCI power offset value 
can be carried in the corresponding field when the gen- 
eral TFCI power offset value should be used after the 
handover. 

[0120] According to the first procedure, a Radio Inter- 
face Parameter Update control frame format (FIG. 24) 
modified from the conventional one is used. In this frame 
format, the third bit of Radio Interface Parameter Update 
flags field indicates whether or not the TFCI PO value 
exists in the fifth byte, and the fourth bit indicates wheth- 
er or not the TFCI PO_primary exists in the sixth byte. 
[0121] As shown in FIG. 24, the Radio Interface Pa- 
rameter Update control frame format comprises 2 bytes 
of Radio Interface Parameter Update flags field, 1 byte 
of CFN information field, 1 byte of TPC power offset and 
DPC mode fields, at least 7 bits of the TFCI PO field, 
and at least 7 bits of the TFCI PO_primary field, in 6 
bytes of pay load. In this case, the value of the TFCI PO 
field can be the TFCI power offset value adapted to the 
DPCCH belonged to the non-primary cell among the 
DPCCHs that transmit the TFCI2 value during the asso- 
ciated DCH soft handover. 

[0122] According to the second procedure, a new 
control frame format created for informing theTFCI pow- 
er offset value in the DSCH Hard split mode (see FIG. 
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25). The TFCI power offset value can be informed using 
this new control frame in the new control frame. 
[0123] As shown in FIG. 25 5 the control frame format 
comprises 1 byte of the DSCH TFCI power control flags 
field, at least 7 bits of the TFCI PO field, and at least 7 
bits of TFCI PO_primary field, in 3 bytes of payload. 
[0124] In FIG. 24 and FIG. 25, the length of the field 
for the TFCI power offset is 7 bits, however, the maxi- 
mum length is 8 bits long. In case of using the 7 bit TFCI 
power offset of FIG. 12, a range of the offset can be ex- 
panded from 0 to 31 ,75dB if the offset's granularity is 
0.25dB. 

[0125] FIG. 26a to FIG. 26e show the first signaling 
procedures of the first method according to the third em- 
bodiment of the present invention in the situation of the 
FIG. 1 7a to FIG. 1 7e. In FIG. 1 8a and FIG. 1 8b, the TFCI 
power offset informed using the NBAP and RNSAP 
messages of the control plane in the radio link setup is 
used regardless of the movement of the mobile station 
(UE) or the change of the number of radio links. Also, to 
transmit the TFCI power offset between the RNC and 
the base station or between RNCs, only the NBAP and 
RNSAP messages are used. That is, there is no method 
for informing the TFCI power offset in the control frame 
of the user plane. Otherwise, in FIG. 26a to FIG. 26e, 
appropriate TFCI power offset can be informed using 
the control frame (see FIG. 24) of the user plane when 
the topology of the active set is changed by addition or 
deletion of the radio links or the number of the radio links 
that transmit the TFCI2 is changed. 
[0126] FIG. 27a to FIG. 27e shows the second sign- 
aling procedure of the first method according to the third 
embodiment of the present invention in the situation of 
FIG. 17a to FIG. 17e. In this case, the Radio Interface 
Parameter Update control frame is replaced by a control 
frame called by "DSCH TFCI Power Control" (see FIG. 
25) only for the TFCI power control. 
[01 27] In the second method (Method-3b) of the third 
embodiment, an additional parameters for the R99/R4's 
general TFCI power offset value, the TFCI power offset 
value (this value varies based on whether the cell is pri- 
mary or non-primary) adapted to the cell that transmit 
the DSCH among the DPCCH of the cells which trans- 
mits TFCI2 and the TFCI power offset values adapted 
to the cells that do not transmit the DSCH among the 
DPCCHs that transmit the TFCI2 during the associated 
DCH soft handover are add to the messages used the 
NBAP and RNSAP for TFCI power control in the control 
plane. 

[01 28] FIG. 28 shows the signaling procedure for ad- 
justing the TFCI power offset for supporting the second 
method of the third embodiment in the situations of the 
FIG. 17a to FIG. 17e. 

[0129] Referring to FIG. 28, the TFCI Power offset is 
not only provided during the Radio Link, but also through 
the Radio Link Reconfiguration Prepare, Radio Link 
Reconfiguration Ready, and Radio Link Reconfiguration 
Commit messages of the NBAP or RNSAP depending 



on the status of the radio links. The TFCI power offset 
value (TFCI PO) typically adapted for DCH, and the TF- 
CI power offset value (TFCI PO_primary) adapted when 
the cell which transmits the DSCH among the DPCCHs 

5 of the cells that transmit the TFCI2 value during the as- 
sociated DCKs soft handover is the primary cell are also 
added to the above-mentioned messages. Moreover, 
the TFCI power offset value (TFCI PO_non_primary) of 
the DPCCH transmitted by the base station that trans- 

10 mits the TFCI2 but the DSCH and the base station be- 
longed to the non-primary cell that transmits the DSCH 
among the DPCCHs of the cells which transmit the 
TFCI2 during the associated DCH's soft handover is al- 
so carried in the Radio Link Reconfiguration Prepare, 

15 Radio Link Reconfiguration Ready, and Radio Link 
Reconfiguration Commit messages of the NBAP or 
RNSAP according to the status of the radio links. 
[0130] Also, it is possible to transmit the parameters 
required in the first and second embodiments by carry- 

20 jng them in one frame format in the user plane (fourth 
embodiment). 

[01 31 ] FIG. 29 and FIG 30 show the frame formats for 
the fourth embodiment. 

[0132] In case of the frame format of FIG. 29, the TFCI 

25 power offset value is transmitted whenever the Radio 
Interface Parameter Update control frame is transmitted 
in the first procedure for the first method of the first em- 
bodiment and in the procedure for the first method of the 
second embodiment. In case of using the new frame for- 

30 mat of FIG. 30, the TFCI power offset value is transmit- ; 
ted the DSCH TFCI POWER CONTROL frame is trans- 
mitted in the second procedure for the first method of 
the first embodiment and the second procedure of the 
first method of the second embodiment. 

35 [0133] As shown in FIG. 29, the control frame format 
comprises 2 bytes of Radio Interface Parameter Update 
flags field, 1 byte of CFN information field, 1 byte of TPC 
power offset and DPC mode fields, 1 byte having at least 
7 bits of the TFCI power offset (TFCI PO) field adapted 

40 to the DPCCHs that transmit the TFCI 2 value during the 
associated DCH soft handover, TFCI power offset (TFCI 
PO_primary) field adapted to the DPCCH belonged to 
the primary cell among the DPCCHs that transmit the 
TFCI2 value during the associated DCH soft handover, 

45 and the TFCI power offset (TFCI PO_non_primary) field 
adapted to the DPCCH belong to the non-primary cell 
among the DPCCH that transmit the TFCI2 value during 
the associated DCH soft handover, in 7 bytes of frame 
payload. 

so [0134] As shown in FIG. 30, the control frame format 
comprises DSCH TFCI POWER CONTROL flags, 1 
byte having at least 7 bits of the TFCI power offset (TFCI 
PO) field adapted to the DPCCHs that transmit the 
TFCI2 value during the associated DCH soft handover, 

55 TFCI power offset (TFCI PO_primary) field adapted to 
the DPCCH belonged to the primary cell among the 
DPCCHs that transmit the TFCI2 value during the asso- 
ciated DCH soft handover, and the TFCI power offset 
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(TFCI PO_non_primary) field adapted to the DPCCH 
belong to the non-primary cell among the DPCCH that 
transmit the TFCI2 value during the associated DCH 
soft handover, in 4 bytes of frame payload. 
[0135] Also : it is possible to transmit the parameters 
required in the first and third embodiments by carrying 
them in one frame format in the user plane (fifth embod- 
iment). 

[0136] In this case the frame formats of FIG. 24 and 
FIG. 25 are used. 

[01 37] In case of the frame format of FIG. 24, the TFCI 
power offset value is transmitted whenever the Radio 
Interface Parameter Update control frame is transmitted 
in the first procedure for the first method (Method-1 a) of 
the first embodiment and in the first procedure for the 
first method (Method-3a) of the third embodiment. 
[0138] In case of using the new frame format of FIG. 
25, the TFCI power offset value is transmitted whenever 
the DSCH TFCI POWER CONTROL frame is transmit- 
ted in the second procedure for the first method (Meth- 
od-1 a) of the first embodiment and the procedure of the 
first method (Method-3a) of the third embodiment. Here, 
the TFCI PO is commonly used in the first procedure of 
the first method (Method- 1 a) of the first embodiment and 
the first procedure of the first method (Method-3a) of the 
third embodiment. The actual values of the parameters 
can be identical to or different from each other according 
to the circumstances. 

[0139] Now. another embodiment of the present in- 
vention will be described hereinafter. A standard point 
of the DSCH power in the TFCI field of the associated 
DCH is converted into physical data channel (DPDCH) 
field, pilot field, and TPC field of the associated DCH. 
[0140] The power of the TFCI field is controlled in re- 
spective Hard Split Mode and Logical Split Mode, the 
power control for the DPCCH field, pilot field, and TPC 
field becomes very simple because there exists no 
mode classification. In the DSCH TFCI signaling, the 
DSCH power offset signaling and the TFCI power offset 
can be signaled in the same setting. 
[0141] If the TFCI field is in Hard Split Mode, respec- 
tive two power offsets should be signaled for DSCH and 
TFCI. In this case : MAX (DSCH PO_primary, TFCI 
PO_primary) is defined by primary_MAX_pow and MAX 
(DSCH PO_non_primary. TFCI PO_non_primary) is de- 
fined by Non-primary_MAX_pow. In this case, the MAX 
(DSCH PO_primary ; TFCI PO_primary) means a large 
value of the DSCH PO_primary and TFCI PO_primary, 
and the MAX (DSCH PO_non_primary, TFCI 
PO_non_primary) means a large value of the DSCH 
PO_non_primary and the TFCI PO_non_primary The 
TFCI PO_primary and TFCI PO_non_primary are TFCI 
power offsets of the primary and non primary cells, re- 
spectively, and also respectively means the DSCH pow- 
er offset in the DSCH PO_primary and DSCH 
PO_non_primary cell, or Non-primary cell. 
[0142] Accordingly, the primary_MAX_pow and non- 
primary_MAX_pow signalings are performed by the 



power offset of the TFCI field in the Hard Split Mode. 
That is, the primary_MAX_pow and the non- 
primary_MAX_pow are included in the Radio Link Setup 
message and the Radio Link Reset Prepare message 
5 in the power offset field so as to be signaled at the same 
time. 

[01 43] As describe above, in the present invention the 
TFCI field for DSCH is controlled separately from the 
DCH in power when the DSCH-associated DCH is in 
io situation of the soft handover, the TFCI reception quality 
for the DSCH can be enhanced. 

[0144] Also, in the present invention, since the mes- 
sage, frame format, and the procedures for transmitting 
the TFCI power control information are defined as for 

15 the respective control plane and the user plane in the 
DSCH hard split mode, the TFCI power control can be 
performed for the DSCH hard split mode in the 3GPP 
asynchronous system and terminal. 
[0145] Furthermore, since the present invention uses 

20 the control message and frame format, and procedures, 
it is possible to inform the TFCI power offset value that 
is appropriately set in any situation such as initial radio 
link setup, movement of the mobile station, and change 
of the number of the radio links that transmit the TFCI2. 

25 [0146] While this invention has been described in con- 
nection with what is presently considered to be the most 
practical and preferred embodiment, it is to be under- 
stood that the invention is not limited to the disclosed 
embodiments, but, on the contrary, is intended to cover 

30 various modifications and equivalent arrangements in- 
cluded within the spirit and scope of the appended 
claims. 



35 Claims 



1 . In a wireless communication system in which a first 
base station transmits data to a plurality of mobile 
stations through one communication channel and 
transmits control information of the communication 
channel via at least one control channel, a method 
of transmitting control information of downlink 
shared channel comprising the step of: 

transmitting the control information of the 
downlink shared channel of the first base sta- 
tion to the mobile station by a second base sta- 
tion, if the mobile station and the second base 
station are under communication, and the sec- 
ond base station transmits data to a plurality of 
mobile stations via it's own downlink shared 
channel and transmits the control information 
of the downlink shared channel of the second 
base station via a control channel. 

2. A method of claim 1 wherein the control information 
of the downlink shared channel of the first base sta- 
tion is delivered from the first base station to the 
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second base station. 

3. A method of claim 2 wherein the delivery of the con- 
trol information is conducted between the first RNC 
that controls the first base station and the second 
RNC that controls the second base station. 



13. 



ond base station does not transmit the control infor- 
mation of the downlink shared channel of the first 
base station to the mobile station. 

A method of darnel 2 wherein, the level of increas- 
ing the transmission power is predetermined. 



4. A method of claim 3 wherein the first RNC transmits 
the control information to the second RNC using a 
control frame of a user plane. 

5. A method of claim 3, wherein the first RNC transmits 
the control information to the first base station using 
the control frame of the user plane. 

6. A method of claim 3, wherein the first RNC transmits 
the control information to the second RNC using the 
control message of the control plane. 

7. A method of claim 3, wherein the first RNC transmits 
the control information to the first base station using 
the control message of the control plane. 



14. A method of darnel 2 wherein, if the second base 
station is one of the active base station for hando- 
10 ver, the increase of transmission power depends on 
a ratio of the number of the active base station that 
does not transmit the control information to the 
number of the whole active base station. 

15 15. A method of darnel 2 wherein the control informa- 
tion is transmitted from the first base station to the 
second base station. 

16. A method of darnel 3 wherein the transmission of 
20 the control information is conducted between the 
first RNC that controls the first base station and the 
second RNC that controls the second base station. 



8. A method of claim 1 , wherein if the first base station 
is a primary base station , the transmission power of 
a channel including the control information is differ- 
ent according to the operation status of the SSDT 
of the mobile station. 

9. A method of claim 1 , wherein if SSDT is not in an 
operation mode in the mobile station, then the first 
base station is designated as a non-primary base 
station. 

10. A method of claim 1 , wherein if the first base station 
is designated as a non-primary base station, then 
the channel including the control information is 
transmitted by increasing the transmission power 
up to a predetermined level. 

1 1 . A method of claim 1 , wherein the transmission pow- 
er of a channel including the control information is 
adjusted based on a TPC command initiated from 
the transmission power of the communication chan- 
nel in the first base station. 



17. A method of darnel 5 wherein the first RNC decides 
25 the transmission status of the control information 

and transmits the control information to the first 
base station. 

18. A method of darnel 2 wherein, if the second base 
30 station is one of the active base stations for hando- 
ver, then the communication is conducted between 
one of the mobile stations and the third base station 
through the control channel, and when the third 
base station transmits the control information of the 

35 communication channel of the first base station to 
the mobile station, the transmission power of the 
channel including the control information transmit- 
ted by the third base station is increased up to a 
predetermined level. 

40 

19. A method of darnel 7 wherein the increase of the 
transmission power depends on a ratio of the 
number of the base station that transmits the control 
information to the number of the whole active base 

45 station. 



12. In a wireless communication system in which a first 
base station transmits data to a plurality of mobile 
stations through one communication channel and 
transmits control information of the communication 
channel via at least one control channel, a method 
of transmitting control information of downlink 
shared channel to a mobile station comprising the 
step of: 

increasing the transmission power of the channel 
including the control information that the first base 
station transmits, if the mobile station and a second 
base station are under communication, andthesec- 



20. A method for controlling power of TFCI field for 
DSCH in case DSCH-associated DCH exists in a 
soft handover situation in a mobile communication 
50 system including SRNC and DRNC for controlling 
a plurality of base station, and mobile stations, the 
method comprising the steps of: 



55 



determining whether a base station which 
transmits DSCH is a primary base station or 
not, and number of base stations that transmits 
TFCI2, which is the information on the DSCH; 
setting a power offset according to a result of 
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the determination; and 

transmitting the TFCI2 using the set power off- 
set. 

21. A method of claim 20, wherein the mobile station 
differently performs the power control based on 
whether or not the mobile station operates in a SS- 
DT mode if the base station transmitting the DSCH 
is the primary base station. 

22. A method of claim 21 , wherein the power of the TF- 
Cl field is identical to that of other fields in the 
DPCCH of the DCH if the mobile station is in the 
SSDT mode. 



PARAMETER UPDATE Flag of the control frame of 
the user plane. 

31. A method for controlling power of a TFCI field for 
5 DSCH when an associated DCH is in a situation of 

soft handover in a mobile communication system, 
the method comprising the steps of: 

determining whether a base station that trans- 
mits the DSCH is primary base station or not 
performing power control differently according 
to whether a base station which transmits the 
DSCH is the primary base station or not and 
whether a SSDT mode is operating or not. 



10 



15 

23. A method of claim 21 , wherein the power of the TF- 
Ci field is a predetermined level if the base station 
t'ansmimr.g the DSCH is a non-primary base sta- 
t on 

20 

24 A mclhod of claim 21 , wherein the power of the TF- 
Ci Iteid ts set for a non-primary base station regard- 
less of I he primary base station such that a prede- 
termined po*cr <s transmitted when the mobile sta- 
t on operates in the SSDT mode. 25 



25 A method of claim 20, wherein the power offset (TF- 
C.i PO TFCI PO_primary) that has been set based 
cn whether or not the base station which transmits 
no DSCH is the primary base station is added to 30 
tnc control frame of tne user plane. 

26. A method of claim 25 ; wherein existence of the pow- 
er offset is indicated by a RADIO INTERFACE PA- 
RAMETE R UPDATE Flag of the control frame of the 35 
user plane 

27. A method of claim 20, wherein the power offset (TF- 
CI PO. TFCI PO_primary) that has been set based 

cn whether or not the base station which transmits 40 
DSCH is the primary base station is added to a con- 
t-ol message of a control plane. 

28. A method of claim 20, wherein the power is control- 
led on the basis of the power offset differently as- 45 
signed according to a ratio of the number of the 
Laso station ihai transmit the TFCI2 to the number 

cf all the base stations, when the TFCI2 is transmit- 
ted from a plurality of base stations in an active set. 

50 

29. A method of claim 28, wherein the power offset (TF- 
CI PO_primary, TFCI PO_non_primary) that has 
been set based on whether or not the base station 
which transmits the TFCI2 is primary is added to a 
control frame of a user plane. 55 

30. A method of claim 28, wherein the existence of the 
power offset is indicated by a RADIO INTERFACE 
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